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1
HIGH DAMPING CAP LAYER FOR
MAGNETIC RECORDING MEDIA

FIELD OF EMBODIMENTS

Embodiments of the invention may relate generally to hard
disk drives and more particularly to magnetic recording
media.

BACKGROUND

A hard-disk drive (HDD) is a non-volatile storage device
that is housed in a protective enclosure and stores digitally
encoded data on one or more circular disks having magnetic
surfaces. When an HDD is in operation, each magnetic-re-
cording disk is rapidly rotated by a spindle system. Data is
read from and written to a magnetic-recording disk using a
read/write head that is positioned over a specific location of a
disk by an actuator. A read/write head uses a magnetic field to
read data from and write data to the surface of a magnetic-
recording disk. Write heads make use of the electricity flow-
ing through a coil, which produces a magnetic field. Electrical
pulses are sent to the write head, with different patterns of
positive and negative currents. The current in the coil of the
write head induces a magnetic field across the gap between
the head and the magnetic disk, which in turn magnetizes a
small area on the recording medium.

Increasing areal density (a measure of the quantity of infor-
mation bits that can be stored on a given area of disk surface)
is one of the ever-present goals of hard disk drive design
evolution, and has led to the necessary development and
implementation of various means for reducing the disk area
needed to record a bit of information. It has been recognized
that one significant challenge with minimizing bit size is
based on the limitations imposed by the superparamagnetic
effect whereby, in sufficiently small nanoparticles, the mag-
netization can randomly flip direction under the influence of
thermal fluctuations.

Heat-assisted magnetic recording (HAMR) is a technology
that magnetically records data on high-stability media using,
for example, laser thermal assistance to first heat the media
material. HAMR takes advantage of high-stability, high coer-
civity magnetic compounds, such as iron platinum alloy,
which can store single bits in a much smaller area without
being limited by the same superparamagnetic effect that lim-
its the current technology used in hard disk drive storage.
However, at some capacity point the bit size is so small and
the coercivity correspondingly so high that the magnetic field
used for writing data cannot be made strong enough to per-
manently affect the data and data can no longer be written to
the disk. HAMR solves this problem by temporarily and
locally changing the coercivity of the magnetic storage
medium by raising the temperature near the Curie tempera-
ture, at which the medium effectively loses coercivity and a
realistically achievable magnetic write field can write data to
the medium.

In order to improve the recording performance for media,
including HAMR media, it is desirable to increase the SNR
(Signal-to-Noise Ratio) through structure design and materi-
als selections.

Any approaches described in this section are approaches
that could be pursued, but not necessarily approaches that
have been previously conceived or pursued. Therefore, unless
otherwise indicated, it should not be assumed that any of the
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approaches described in this section qualify as prior art
merely by virtue of their inclusion in this section.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments are illustrated by way of example, and not by
way of limitation, in the figures of the accompanying draw-
ings and in which like reference numerals refer to similar
elements and in which:

FIG. 1 is a plan view illustrating a hard disk drive, accord-
ing to an embodiment;

FIG. 2 illustrates a magnetic recording medium stack hav-
ing a cap layer, according to an embodiment;

FIG. 3 is a graph showing hysteresis loops of HAMR media
with and without a cap layer, according to an embodiment;
and

FIG. 4 is a flow diagram illustrating a method of manufac-
turing a recording medium, according to an embodiment.

DETAILED DESCRIPTION

Approaches to a recording medium having a cap layer
composed of a high magnetic damping material over the
magnetic recording layer are described. In the following
description, for the purposes of explanation, numerous spe-
cific details are set forth in order to provide a thorough under-
standing of the embodiments described herein. It will be
apparent, however, that the embodiments described herein
may be practiced without these specific details. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
the embodiments described herein.

Physical Description of [llustrative Operating
Environments

Embodiments may be used in the context of a heat-assisted
magnetic recording (HAMR) medium in a hard-disk drive
(HDD) data storage device. Thus, in accordance with an
embodiment, a plan view illustrating an HDD 100 is shown in
FIG. 1 to illustrate an exemplary operating environment.

FIG. 1 illustrates the functional arrangement of compo-
nents of the HDD 100 including a slider 1105 that includes a
magnetic-reading/recording head 110a. Collectively, slider
1105 and head 110a may be referred to as a head slider. The
HDD 100 includes at least one head gimbal assembly (HGA)
110 including the head slider, a lead suspension 110c¢ attached
to the head slider typically via a flexure, and a load beam 1104
attached to the lead suspension 110c. The HDD 100 also
includes at least one magnetic-recording medium 120 rotat-
ably mounted on a spindle 124 and a drive motor (not visible)
attached to the spindle 124 for rotating the medium 120. The
head 110a includes a write element and a read element for
respectively writing and reading information stored on the
medium 120 of the HDD 100. The medium 120 or a plurality
of disk media may be affixed to the spindle 124 with a disk
clamp 128.

The HDD 100 further includes an arm 132 attached to the
HGA 110, a carriage 134, a voice-coil motor (VCM) that
includes an armature 136 including a voice coil 140 attached
to the carriage 134 and a stator 144 including a voice-coil
magnet (not visible). The armature 136 of the VCM is
attached to the carriage 134 and is configured to move the arm
132 and the HGA 110, to access portions of the medium 120,
being mounted on a pivot-shaft 148 with an interposed pivot-
bearing assembly 152. In the case of an HDD having multiple
disks, the carriage 134 is called an “E-block,” or comb,
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because the carriage is arranged to carry a ganged array of
arms that gives it the appearance of a comb.

An assembly comprising a head gimbal assembly (e.g.,
HGA 110) including a flexure to which the head slider is
coupled, an actuator arm (e.g., arm 132) and/or load beam to
which the flexure is coupled, and an actuator (e.g., the VCM)
to which the actuator arm is coupled, may be collectively
referred to as a head stack assembly (HSA). An HSA may,
however, include more or fewer components than those
described. For example, an HSA may refer to an assembly
that further includes electrical interconnection components.
Generally, an HSA is the assembly configured to move the
head slider to access portions of the medium 120 for read and
write operations.

With further reference to FIG. 1, electrical signals (e.g.,
current to the voice coil 140 of the VCM) comprising a write
signal to and a read signal from the head 110a, are provided
by a flexible interconnect cable 156 (“flex cable™). Intercon-
nection between the flex cable 156 and the head 110a may be
provided by an arm-electronics (AE) module 160, which may
have an on-board pre-amplifier for the read signal, as well as
other read-channel and write-channel electronic components.
The AE 160 may be attached to the carriage 134 as shown.
The flex cable 156 is coupled to an electrical-connector block
164, which provides electrical communication through elec-
trical feedthroughs provided by an HDD housing 168. The
HDD housing 168, also referred to as a base, in conjunction
with an HDD cover provides a sealed, protective enclosure
for the information storage components of the HDD 100.

Other electronic components, including a disk controller
and servo electronics including a digital-signal processor
(DSP), provide electrical signals to the drive motor, the voice
coil 140 of the VCM and the head 1104 of the HGA 110. The
electrical signal provided to the drive motor enables the drive
motor to spin providing a torque to the spindle 124 which is in
turn transmitted to the medium 120 that is affixed to the
spindle 124. As a result, the medium 120 spins in a direction
172. The spinning medium 120 creates a cushion of air that
acts as an air-bearing on which the air-bearing surface (ABS)
of the slider 1105 rides so that the slider 1104 flies above the
surface of the medium 120 without making contact with a thin
magnetic-recording layer in which information is recorded.

The electrical signal provided to the voice coil 140 of the
VCM enables the head 110a of the HGA 110 to access a track
176 on which information is recorded. Thus, the armature 136
of the VCM swings through an arc 180, which enables the
head 110a of the HGA 110 to access various tracks on the
medium 120. Information is stored on the medium 120 in a
plurality of radially nested tracks arranged in sectors on the
medium 120, such as sector 184. Correspondingly, each track
is composed of a plurality of sectored track portions (or “track
sector”), for example, sectored track portion 188. Each sec-
tored track portion 188 may be composed of recorded data
and a header containing a servo-burst-signal pattern, for
example, an ABCD-servo-burst-signal pattern, which is
information that identifies the track 176, and error correction
code information. In accessing the track 176, the read element
of'the head 110a of the HGA 110 reads the servo-burst-signal
pattern which provides a position-error-signal (PES) to the
servo electronics, which controls the electrical signal pro-
vided to the voice coil 140 of the VCM, enabling the head
110a to follow the track 176. Upon finding the track 176 and
identifying a particular sectored track portion 188, the head
1104 either reads data from the track 176 or writes data to the
track 176 depending on instructions received by the disk
controller from an external agent, for example, a micropro-
cessor of a computer system.
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INTRODUCTION

Heat-assisted magnetic recording (HAMR) technology
that utilizes [.1, FePt based alloys has been widely investi-
gated for use in hard disk drive media, with a belief that an
areal density over 10 Tb/in®> may be achievable. As men-
tioned, increasing the SNR of media, including HAMR
media, improves the recording performance. One approach to
a media structure for HAMR applications consists of adhe-
sion, intermediate, magnetic, overcoat and lubricant layers,
all stacked on a substrate. To improve the recording perfor-
mance of HAMR media, particularly media SNR and SNRdc,
media structure design and material selection is an area of
interest. For example, areas of research have involved media
structure design and material selection relating to the mag-
netic layer, the intermediate layer (e.g., the seed layer, under-
layer, heat sink), etc.

One approach to increasing SNR is to reduce the switching
field distribution (SFD) of the magnetic layer. Data storage
devices often utilize ferromagnetic materials which, when
subjected to an externally applied magnetic field, may switch
their magnetization (or “magnetic polarization™) between
two stable orientations. A magnetic moment represents the
torque that a ferromagnetic material experiences under the
influence of an external magnetic field, and is commonly
characterized as a vector, thus having a magnitude and a
direction. Typically, when an applied magnetic field is
switched from a first value to a second value, the magnetiza-
tion of the ferromagnetic material may not immediately
switch value commensurately, or may not completely switch
valises in line with the direction of the applied magnetic field.
That is, the magnetization of the ferromagnetic material may
react in a manner which causes the magnetic moment to
precess around the direction of the applied magnetic field
until settling at a steady state value in the direction of the
applied magnetic field. This magnetic precession is some-
times referred to as Larmor precession. Generally, the extent
to which the magnetization of the ferromagnetic material
switches under the influence of applied magnetic fields can be
characterized as its SFD.

High Magnetic Damping Cap Layer for Recording
Media

FIG. 2 illustrates a magnetic recording medium stack hav-
ing a cap layer, according to an embodiment. The medium
200 includes a stacked structure with a bottom substrate 202,
an adhesion layer 204 over or on the substrate 202, an inter-
mediate layer 206 over or on the adhesion layer 204, a mag-
netic recording layer 208 over or on the intermediate layer
206, a cap layer 210 over or on the magnetic recording layer
208, an overcoat layer 212 over or on the cap layer 210, and a
lubricant layer 214 on the overcoat layer 212.

According to an embodiment, the magnetic recording layer
208 may comprise a FePt based material. For example, the
magnetic recording layer 208 may include FePt or any suit-
able FePt alloys (e.g., L1, FePt).

There may be multiple approaches to describing the afore-
mentioned magnetic precession motion that may occur in
materials such as ferromagnetic metals. One known approach
for describing such magnetic precession, i.e., for predicting
the rotation of the magnetization in response to torques, is
referred to as the Landau-Lifshitz-Gilbert (“LLG”) equation.
The LLG equation includes a damping term, parameter, or
coefficient (also referred to herein as a “damping constant™),
which is a characteristic of the material. Thus, the amount of
tune needed for the magnetization within a material to reach
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a steady state after the magnetic field applied to the material
has been switched may be described by and referred to as the
Gilbert magnetic damping constant for the material. If the
magnetic damping of a material is high, then the magnetiza-
tion of the material may reach a steady state value more
quickly after the applied magnetic field has switched, as
compared to materials with a lower magnetic damping. Con-
sequently, a sharper transition of the magnetization of the
ferromagnetic material to the steady state value is possible
with relatively high magnetic damping materials, in conjunc-
tion with an appropriately featured write head.

Furthermore, a technique that may be used for measuring a
material’s magnetic damping characteristics is referred to as
ferromagnetic resonance, which is a spectroscopic technique
used for probing the magnetization of ferromagnetic materi-
als and for studying spin dynamics. Thus, ferromagnetic reso-
nance is a useful tool in studying the precessional motion of a
ferromagnetic material under the influence of an external
magnetic field and, likewise, the material’s inherent magnetic
damping attributes. According to an embodiment, a ferro-
magnetic resonance technique is employed to measure the
damping constant of cap layer 210.

One approach to characterizing the magnetic damping cor-
responding to a recording medium includes assessing and
characterizing an average damping of the magnetic recording
layer 208 and the cap layer 210, based at least on the relative
damping constants of each layer and their respective thick-
nesses. Therefore, generally, the greater the magnetic damp-
ing constant of the cap layer 210 the greater the damping
attributable to the medium. Because the thickness and com-
position of the magnetic recording layer 208 and cap layer
210 may vary from implementation to implementation, like-
wise, the damping constant of the cap layer 210 may vary
from implementation to implementation.

According to an embodiment, the cap layer 210 comprises
a material having a higher magnetic damping than Fe. The
comparison with Fe corresponds generally with the use of Fe
in the magnetic recording layer 208 and/or the use of Fe in the
cap layer 210 along with one or more other element having a
higher magnetic damping than Fe. The magnetic damping
constant of pure Fe, Co and Ni are reported to be in the
approximately 0.003-0.005 range.

However, according to an embodiment, the cap layer 210
comprises a material having a magnetic damping constant
greater than about 0.03, which is considered a value at which
a desirable effect on the medium damping is expected.
According to another embodiment, the cap layer 210 com-
prises a material having a magnetic damping constant greater
than about 0.2, which is considered a value at which an
approximate 5% damping of the medium may be expected
(i.e., 20.05 media damping coefficient). Therefore, according
to an embodiment, the cap layer 210 comprises a material
having a magnetic damping constant in a preferable range of
about 0.03-0.2. However, an extended range from about 0.003
to exceed Fe, Co, Ni, to a value that would achieve 20% media
damping, is contemplated.

According to an embodiment, cap layer 210 comprises a
lanthanide (or lanthanoid) element, where the lanthanide
series of chemical elements includes the fifteen metallic ele-
ments with atomic numbers 57-71 (lanthanum to lutetium),
i.e., part of the rare earth elements. The lanthanides include
neodymium (Nd), holmium (Ho), and erbium (Er), to name
just a few. Reference to use of a lanthanide element constitu-
ent to cap layer 210 may include the use of a lanthanide alloy,
which could include an alloy composed of multiple lan-
thanides or an alloy composed of a lanthanide and one or
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more non-lanthanide metal. Use of a lanthanide in cap layer
210 is based on the corresponding and relatively high mag-
netic damping characteristics.

According to an embodiment, cap layer 210 comprises
FeHo. The introduction of a high damping FeHo based alloy
cap layer 210 is capable of increasing SNR, SNRfinal and
SNRdc compared to current FePt based HAMR media with-
out a cap layer. In addition, jitter and magnetic switching field
are also reduced with the presence of the FeHo cap layer. For
non-limiting examples, research has shown results increasing
the SNR, SNRfinal and SNRdc by 0.7 dB, 1.8 dB and 1.0 dB,
respectively; areduction in jitter associated with the magnetic
recording layer by 0.8 nm; and a reduction in switching field
distribution (SFD) of the magnetic recording layer by 9.5%.

Because of the general relationship that the greater the
magnetic damping constant of the cap layer 210 the greater
the damping attributable to the medium, an ever higher and
higher damping cap layer 210 is desirable, but could be con-
strained by manufacturing capabilities. Thus, according to an
embodiment the cap layer 210 includes Ho up to about 20
atomic percent or less. According to an embodiment, the cap
layer 210 has a thickness of less than about 5 nm. The cap
layer 210 may have a thickness in a preferred but non-limiting
range of about 0.5 nm to 2.5 nm. Further, and according to an
embodiment, the cap layer 210 comprises a semi-crystalline
structure. However, crystalline and/or amorphous structures
are not excluded from use. Further still, and according to an
embodiment, the cap layer 210 is fabricated to be directly on
and in contact with the magnetic recording layer 208. Further
still, and according to an embodiment, the cap layer 210 is
fabricated to be exchange coupled with the magnetic record-
ing layer 208.

As discussed, the addition of the cap layer 210 can enable
anincrease in the SNR of'the magnetic recording layer 208 by
reducing the SFD of the medium. The medium 200 described
in reference to FIG. 2 is well-suited for use in hard disk drive
heat-assisted magnetic recording (HAMR) systems, wherein
individual magnetic recording bit size and overall areal den-
sity are significant design goals. However, other types of
energy-assisted media and “traditional” media (e.g., perpen-
dicular magnetic recording, or PMR) based systems may also
benefit from the use of a high damping cap layer in the
respective media types.

To further improve the recording performance of the
medium 200, especially media SNR, various suitable media
designs and material selections may be used. According to an
embodiment, the substrate 202 may include a material
selected from the group consisting of an Al alloy, NiP plated
Al, glass, glass ceramic, and combinations thereof. Further,
and according to an embodiment, the adhesion layer 204 may
include a material selected from the group consisting of CrTi,
CrTa, NiTa, CoCrTaZr, CoFeZrBCr, CoTaZr, CoFeTaZr,
CoCrWTaZr, CoCrMoTaZr, CoZrWMo and combinations
thereof. Further still, and according to an embodiment, the
intermediate layer 206 may include Cr, Mo, Ru, W, CuZr,
MoCu, AgPd, CrRu, CrV, CrW, CrMo, CrNd, NiAl, NiTa,
CrTiX, CrTaX, NiTaX, CoCrTaZrX, CoFeZrBCrX,
CoTaZrX, CoFeTlaZrX, CoCrWTaZrX, CoCrMoTaZrX,
CoZrWMoX, and combinations thereof, wherein X is
selected from the group consisting of SiO, and ZrO,. Accord-
ing to an embodiment, the overcoat layer 212 may include
diamond-like-carbon (DLC). According to an embodiment,
the lubricant layer 214 may include a polymer-based mate-
rial.

FIG. 3 is a graph showing hysteresis loops of HAMR media
(e.g., HAMR medium 200) with and without a cap layer,
according to an embodiment. The loops 302 correspond to a
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HAMR medium with a FeHo cap layer and the loops 304
correspond to a reference HAMR medium without a cap
layer. As shown in FIG. 3, the HAMR medium with the cap
layer (302) has an SFD of about 15.6 percent, and the refer-
ence HAMR medium (304) has an SFD of'about 25.1 percent,
which equates to a significant reduction of about 9.5 percent
in SFD. From the hysteresis loops of FIG. 3, the SFD of the
HAMR media can be calculated, for example, based on a
relationship between (a) the difference of the field H, (at
moment=0.5) and the field H, (at moment=0.5), and (b) the
field H,. (at moment=0).

Embodiments described herein may be directed to a
HAMR media design utilizing a cap layer for improved SNR.
In various embodiments, the introduction of a suitable cap
layer results in a desirable decrease in the magnetic switching
field and a corresponding increase in the SNR for the HAMR
media. However, embodiments are not limited to HAMR
technology only, as embodiments may be implemented in the
context of other types of magnetic recording media.

Method of Manufacturing Recording Media

Embodiments may be implemented in a HAMR hard disk
drive including such HAMR media. FI1G. 4 is a flow diagram
illustrating a method of manufacturing a recording medium,
according to an embodiment. The media stack described
herein can be fabricated, for example, by a sputtering process
using a sputtering system.

At block 402, a magnetic recording layer is formed on a
substrate. For example, magnetic recording layer 208 (FIG.
2) is formed on substrate 202 (FIG. 2). As noted in reference
to FIG. 2, an adhesion layer 204 and an intermediate layer 206
may also be fabricated on substrate 202 before forming the
magnetic recording layer 208.

At block 404, a cap layer is formed on and exchange
coupled with the magnetic recording layer, where the cap
layer comprises a material having a magnetic damping con-
stant greater than 0.03. For example, cap layer 210 (FIG. 2) is
formed (e.g., sputtered) directly on top of the magnetic
recording layer 208. As with aforementioned embodiments,
the cap layer formed at block 404 may have a magnetic
damping higher than Fe; such a cap layer may comprise a
lanthanide; and such a cap layer may comprise FeHo, for
example, having a thickness less than about 5 nm, having Ho
at about 20 atomic percent or less, and having a semi-crys-
talline structure.

The deposition of layers can be performed using a variety
of deposition sub-processes, for non-limiting examples,
physical vapor deposition (PVD), sputter deposition and ion
beam deposition, and chemical vapor deposition (CVD)
including plasma enhanced chemical vapor deposition
(PECVD), low pressure chemical vapor deposition (LPCVD)
and atomic layer chemical vapor deposition (ALCVD). Fur-
thermore, other suitable deposition techniques known in the
art may also be used.

Extensions and Alternatives

In the foregoing description, embodiments of the invention
have been described with reference to numerous specific
details that may vary from implementation to implementa-
tion. Therefore, various modifications and changes may be
made thereto without departing from the broader spirit and
scope of the embodiments. Thus, the sole and exclusive indi-
cator of what is the invention, and is intended by the appli-
cants to be the invention, is the set of claims that issue from
this application, in the specific form in which such claims
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issue, including any subsequent correction. Any definitions
expressly set forth herein for terms contained in such claims
shall govern the meaning of such terms as used in the claims.
Hence, no limitation, element, property, feature, advantage or
attribute that is not expressly recited in a claim should limit
the scope of such claim in any way. The specification and
drawings are, accordingly, to be regarded in an illustrative
rather than a restrictive sense.

In addition, in this description certain process steps may be
set forth in a particular order, and alphabetic and alphanu-
meric labels may be used to identify certain steps. Unless
specifically stated in the description, embodiments are not
necessarily limited to any particular order of carrying out
such steps. In particular, the labels are used merely for con-
venient identification of steps, and are not intended to specify
or require a particular order of carrying out such steps.

What is claimed is:

1. A recording medium comprising:

a substrate;

an adhesion layer over said substrate;

an intermediate layer over said adhesion layer;

a magnetic recording layer over said substrate, said adhe-
sion layer and said intermediate layer;

a cap layer on said magnetic recording layer, said cap layer
comprising a material having a magnetic damping con-
stant greater than 0.03;

an overcoat layer over said cap layer; and

a lubricant layer over said overcoat layer.

2. The recording medium of claim 1, wherein said cap layer
comprises a material having a magnetic damping constant of
about 0.2.

3. The recording medium of claim 1, wherein said cap layer
comprises a material having higher magnetic damping than
Fe.

4. The recording medium of claim 1, wherein said cap layer
comprises a lanthanide element.

5. The recording medium of claim 1, wherein said cap layer
comprises FeHo.

6. The recording medium of claim 1, wherein said cap layer
is a semi-crystalline structure.

7. The recording medium of claim 1, wherein said cap layer
comprises Ho at approximately 20 atomic percent or less.

8. The recording medium of claim 1, wherein said cap layer
has a thickness less than approximately 5 nm.

9. The recording medium of claim 1, wherein said cap layer
is exchange coupled with said magnetic recording layer com-
prising FePt.

10. The recording medium of claim 1, wherein said cap
layer and said magnetic recording layer are configured to
reduce the switching field distribution of said magnetic
recording layer.

11. The recording medium of claim 1, wherein said mag-
netic damping constant is determined using a ferromagnetic
resonance technique.

12. A data storage device comprising:

a heat-assisted magnetic recording (HAMR) disk medium
rotatably mounted on a spindle, said HAMR disk
medium comprising:

a substrate;

an adhesion layer over said substrate;

an intermediate layer over said adhesion layer;

a magnetic recording layer over said substrate, said
adhesion layer and said intermediate layer;

a cap layer on said magnetic recording layer, said cap
layer comprising a material having a magnetic damp-
ing constant greater than 0.003;

an overcoat layer over said cap layer; and
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a lubricant layer over said overcoat layer;

a heat-assisted magnetic recording (HAMR) head slider
comprising a magnetic write head configured to write to
said HAMR disk medium;

a laser module coupled with said slider; and

a voice coil motor configured to move said HAMR head
slider to access portions of said HAMR disk medium.

13. The data storage device claim 12, wherein said cap
layer of said HAMR disk medium comprises a material hav-
ing a magnetic damping constant of about 0.2.

14. The data storage device claim 12, wherein said cap
layer of said HAMR disk medium comprises a lanthanide.

15. The data storage device of claim 12, wherein said cap
layer of said HAMR disk medium comprises FeHo.

16. The data storage device of claim 12, wherein said
magnetic damping constant is determined using a ferromag-
netic resonance technique.

17. A method of manufacturing a recording medium, the
method comprising:

forming a magnetic recording layer on a substrate; and

forming a cap layer on and exchange coupled with said
magnetic recording layer, said cap layer comprising a
material having a magnetic damping constant greater
than 0.03;

wherein said cap layer and said magnetic recording layer
are formed to reduce the switching field distribution of
said magnetic recording layer.

18. The method of claim 17, wherein forming said cap

layer comprises forming a cap layer comprising FeHo.

19. The method of claim 17, wherein forming said mag-
netic recording layer comprises forming a magnetic record-
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ing layer of FePt, and wherein forming said cap layer com-
prises forming a cap layer comprising a material having a
magnetic damping constant greater than 0.003.

20. A recording medium comprising:

a substrate;

a magnetic recording layer over said substrate; and

a cap layer on said magnetic recording layer, said cap layer
comprising a material having a magnetic damping con-
stant greater than 0.03;

wherein said cap layer and said magnetic recording layer
are configured to reduce the switching field distribution
of said magnetic recording layer.

21. A data storage device comprising:

a heat-assisted magnetic recording (HAMR) disk medium
rotatably mounted on a spindle, said HAMR disk
medium comprising:

a substrate;

a magnetic recording layer on said substrate; and

a cap layer on said magnetic recording layer, said cap
layer comprising a material having a magnetic damp-
ing constant greater than 0.003;

wherein said cap layer and said magnetic recording layer
are configured to reduce the switching field distribu-
tion of said magnetic recording layer;

a heat-assisted magnetic recording (HAMR) head slider
comprising a magnetic write head configured to write to
said HAMR disk medium;

a laser module coupled with said slider; and

a voice coil motor configured to move said HAMR head
slider to access portions of said HAMR disk medium.
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